Efficient synthesis of bis(dibromomethyl)arenes as important precursors of synthetically useful dialdehydes
The reaction of 1,5-dibromo-2,4-dimethylbenzene 1a with NBS in boiling benzene, in the presence of a catalytic amount of azobisisobutyronitrile (AIBN) gave after 6 days the desired 1,5-dibromo-2,4-bis(dibromomethyl)benzene 2a in only 65% isolated yield (Table 1) . The reaction was monitored by means of 1 H NMR spectroscopy and products of tri-and dibromo-substitution 4 and 5 were observed after 3 days in 1 H NMR spectra. This power consumable method, requires long lasting heating (days) and additional irradiation with 100 W incandescent lamp. More reactive 1,4-dibromo-2,5-dimethylbenzene 1b afforded under the same reaction conditions, the product 2b after 4 days in 81% isolated yield. On the other hand, the same reaction carried out without irradiation, required 18 days to give 2b which was accompanied by a small amount (11%) of 1,4-dibromo-2,5-bis(bromomethyl)benzene 6 ( Table 2) .
Regeneration of NBS and recovery of bromine
The large amount of NBS employed in the above reactions (8-14 equiv.), can be regenerated and reused by transformation of the resulting succinimide back to NBS using environmentally friendly conditions (NaBr/NaBrO3/H2O). 1 Also, four bromine atoms in products 2 can be recovered during their conversion to aldehydes 3 as silver bromide that constitutes important product in photography (photographic emulsions) 2 , optics (deep infrared applications as windows and lenses) 3 , optoelectronics (semiconductor with a band gap of 2.6 eV) 4 photocatalysis (Ag/AgBr for degradation of organic dyes) 4b,5 and nanotechnology (photo-induced AgBr reduction to Ag nanoparticles, Ag/AgBr/graphene oxide nanocomposites for photocatalysis). 5, 6 (1) (a) Dinda, M.; Samanta, S.; Eringathodi, S.; Ghosh, P. K. RSC Advances 2014, 4, 12252. (b) Adimurthy, S.; Ramachandraiah, G.; Bedekar, A. V.; Ghosh, S.; Ranu, B. C.; Ghosh, P. K. Green Chem. 2006, 8, 916 . (2) Takadat 
